Purpose-This study tests the effectiveness of value investing and its relation to the length of investment horizon in Malaysia, Singapore, and Thailand stock markets as well as the ASEAN market as a whole. Two simple financial ratios, namely, Price-to-Earning (PE) ratio and Price-to-Book (PE) ratio, are employed to see if they represent value premium in a long-term investment. Methodology-A simulation methodology that randomly selects an investment date is applied which effectively eliminates market timing bias. Portfolios sorted by PE and PB ratios are formed on a randomly chosen date and held for different periods of time. Additionally, FamaMcbeth (1973) regression checks a robustness of value premium of PE and PB ratios. Findings-Portfolios constructed with low PE and PB ratio generate higher returns and form efficient portfolios with better risk-return trade-off. In a long-term investment, PE and PB are indicators of value premium. Also, the ASEAN Link provides an excellent opportunity for international diversification. Conclusion-Value investors are rewarded for holding portfolios with low PE and PB stocks for a long period of time. Furthermore, investors should construct portfolios with stocks from different markets to fully take advantage of international diversification, which significantly reduces investment risk.
INTRODUCTION
Finding undervalued stocks is a basic principle of value investing. Benjamin Graham (1949) , who is often referred as "the father of value investing," stresses an importance to secure "margin of safety," or in other words, the difference between a firm's intrinsic value and the market price. Previous researches suggest that, among other financial ratios, Price-to-Earning (PE) ratio (Basu, 1977) and Price-to-Book (PB) ratio (Fama & French, 1992) are the key indicators of undervalued stocks. Today, the both ratios are popular and widely-available ratios for general investors.
Besides the margin of safety, another important aspect of value investing is a long-term investment horizon. Securing the margin of safety does not guarantee an instant profit but value investors are rewarded for holding stocks for a long term. Stock market is extremely volatile in the short-run, but in the long-run, market price should get closer to a firm's intrinsic value.
The ASEAN Link provides an excellent opportunity for the investors in the region to access to international diversification. On the contrary to Markowitz's efficient market portfolio theory (1952) which proposes that risk-return optimization is realized through diversification, Gaudecker (2015) points out that general households tend to underdivesify, and the loss from the underdiversification can be significant over life time. Table 1 shows the Pearson correlation coefficients of daily returns of the FTSE Bursa Malaysia EMAS index (FBMEMAS), the FTSE ST All SHARE index (FSTAS), and the SET index (SET) for the period from January 2000 to December 2015. The FBMEMAS represents the top 98% of stocks listed on the Bursa Malaysia by market capitalization. The FSTAS represents 98% of Singapore market capitalization. The SET is comprised of all the stocks listed on the Stock Exchange of Thailand. Although the three countries are geographically close and economic ties are strong, the behavior of the each market is a different story. The correlation of daily returns between the Malaysia market and the Singapore market is only 0.51 although the two countries share the border and are the largest trade partners to the each other. The correlation of daily idex returns is even lower at 0.38 between the Malaysia market and the Thailand market. Thus, the relatively low correlation of the stock returns in the three markets provides the chance to form a better diversified portfolio.
In this study, I test a simple stock screening strategy by PE and PB ratios with a simulation method which portfolios are constructed on randomly selected dates. Returns are calculated for different holding periods to see if value investors are rewarded for longer time investment horizon. Additionally, the returns of the portfolios are compared to those of market benchmark indices. The advantage of international diversification through the ASEAN Link is also examined. Graham (1949) pioneered in the field of value investing, and many followed his path to pursue value premium using financial ratios. Basu (1977) was the first to find out that stocks with low PE ratios yield a higher return. The low PE stocks even generated higher risk-adjusted return backed by higher Jensen's alpha and Shape ratio. Chan, Hamao, and Lakonishok (1991) argue that Book to Market ratio (B/M) and Cash Flow Yield (CFY) are the two significant variables that explain excess return in the Japanese market. "Size-effect" is that smaller firms in term of market capitalization outperform bigger firms (Banz, 1981) . Fama and French (1992) revealed a stunning outcome that challenges the capital asset pricing model. The Fama-French 3-factor model with market return, size-effect, and B/M remains as one of the most powerful asset pricing model today. Novy-Marx (2013) argues that gross profitabiliy, gross profit-to-assets, is as powerful measure of value premum as B/M. Fama and French (2015) incorporate profitability and investment factors in the 3-factor model and propose a new 5-factor model. Several studies state that value stocks respond diffrenly to the underlying economic condtions (Black and McMillan, 2004 , 2005 : Amman and Verhofen, 2006 Gulen, Xing, and Zhang, 2011; Sarwar, Mateus, and Todorovic, 2017) . Value stocks are counter-cyclcial (Chen, Petkova and Zhang, 2008) , meaning that value stocks perform much better during economic recessions than during expansions. Value investing is effective not only in the US market but in the international market as well (Bauman, Conover, and Miller, 1998; Sarewiwattahan, 2013) .
LITERATURE REVIEW
International diversification is effective in reducing portfolio risk and increasing expected return. Solnik (1974) showed that significant reduction in risk can be achieved with portfolio diversification in foreign stocks as well as domestic common securities in the total of eight countries in the US and Europe. Lessard (1976) presented that, at the same level of risk, the world portfolio which is consisted of value-weighted 16 major national indices in the world generates a higher return than a single national index.
DATA AND METHODOLOGY
I obtained the following information on the Bursa Malaysia, the Singapore Exchange, and the Stock Exchange of Thailand from Thomson Reuters' Datastream: 1) daily stock prices listed on the each market, 2) daily PE ratio of the stocks, 3) daily PB ratio of the stocks, and 4) daily index prices of the each market benchmearks. The testing period is 16 years starting from January 3, 2000 to December 31, 2015. During the 16 years of the test period, there were 4,174 trading days for the each stock market.
The total number of stocks available for this research is 655 in the Malaysia market, which are the constituents of FTSE Bursa Malaysia EMAS index (Datastream code-LKLSEMAS). For the Singapore market, I obtained the total of 806 stocks which represent all stocks listed on the Singapore Exchange (Datastream code-FSINQ). The total number of stocks in the Thai market is 554, which are the constituents of the SET index (Datastream code-LBNGKSET). Table 2 shows descriptive statistics of PB and PE ratios in the three markets. In the all three markets, there are some extreme samples, such as a stock with PE ratio as high as 390 in Thailand. Thus, there is a gap between the mean and the medium. Surprisingly, correlation between PB and PE are very small although statistical significance is strong. This suggests that a stock with low PB can have a high PE and vice versa. A simulation technique on random date portfolio formation is employed for this study, which Rousseau and Rensburg (2004) used for a test in the South African market. The random date selection avoids a market timing bias (Muller, 1999) .
First, on a randomly selected date, stocks are ranked according to PE ratio, PB ratio, and the both combined, in ascending order. Then stocks are divided into 5 groups by the ranking. Group 1 contains the first 20% of the lowest PE or PB stocks, which are value stocks. Group 5 gets the top 20% of the highest PE or PB stocks, which are growth stocks. The 6 th group is formed by Negative PE and negative PB stocks. Stocks that PE or PB ratios are unavailable on the randomly selected data are excluded. Property funds, REIT, and investment trusts are eliminated from this portfolio formation process. Next, from the each group, 30 stocks are randomly selected and six equally-weighted portfolios are constructed. Thus, each portfolios are consisted of 30 stocks. For the PE and PB combined portfolios, the sum of the each ratio's rank is used for the ranking. If either ratio is unavailable on a given day, the stock is eliminated from this combined-rank portfolio formation. This process is repeated 500 times. For the ASEAN market, portfolios are constructed from all the stocks in Malaysia, Singapore, and Thailand.
Monthly returns are obtained for the each portfolios. Then annualized returns and standard deviations are calculated for the five different holding periods of 6-month, 1 year, 1.5 year, 2 years, and 2.5 years. This process is repeated for the Thai, Malaysia, Singapore, and the ASEAN markets.
The portfolio returns are compared to the each market's benchmark indices, namely the FTSE Bursa Malaysia EMAS index (FBMEMAS) for Malaysia, the FTSE ST All SHARE index (FSTAS) for Singapore, and the SET index (SET) for Thailand.
In order to check robustness of the effects of PE and PB ratios on stock returns in a long term investment, which I define as 18 months, the following equation is tested with Fama-Macbeth (1973) regression.
where + is an annualized return of stock i for a holding period k from date t . k takes 18 months (1.5 year), thus + is an annualized return of stock i for a holding periods of 1.5 year. is book-to-market ratio of stock i on date t , is earning yield of stock i at month t . Note that book-to-market ratio is a reciprocal of PB and earning yield is a reciprocal of PE. Value stocks generally have low PB and low PE. In other words, value stocks have high book-to-market and high earning yield. This conversion is made for a purpose of easier understanding of coefficients of 1 and 2 in the regression equation. I estimate the 1 and 2 within the each year from 2000 to 2013 as well as across all the years. Table 3 reports the result of the Malaysia market. The returns shown in the table are average annualized returns for the different holding periods which start from randomly selected 500 trading dates. Standard deviations are also annualized figures. T-values are for the difference in the average return between the portfolios and the market (FBMEMAS). As the holding period gets longer, values stocks with low PE and low PB which are assigned to Group 1 first then Group 2 start outperforming growth stocks with high PE and high PB in Group 5. The difference in the average return between the value portfolios and the market gets statistical significance once the holding period reaches 18 months. The two portfolios, Group 1 and 2, consisted of the lowest PE stocks selected on randomly selected dates generate higher returns than the market at 5% or lower significance level for the holding period of 18 months or longer. Value portfolio with the lowest PB gets a statistically significant higher return when the holding period hits 24 months. For the value stocks selected by both PE and PB, the picture is similar to the raking by PE only. Group 1 and Group 2 portfolio outperform the market with the statistical significance after 18 months. The market generates relatively satisfactory average returns ranging from approximately 5% to 12% depending on a holding period, yet value stocks manage to outperform the market after held for 18 months or longer. Figure 1 and 2 graphically illustrate the portfolio and the market returns for the holding period of 6-month and 18-mont respectively. None of the returns show a statistical significance in the 6-montht period. Figure 2 indicates that within the portfolio selection criteria, which are PE, PB, and the both PE and PB, value stocks clearly outperform growth stocks.
FINDINGS AND DISCUSSIONS

The Malaysia Market
Figure 3 plots value portfolio (Group 1) and growth portfolio (Group 5) in risk-return pane. Values stocks, mostly PE only and the both PE and PB, with holding periods longer than 18 months form efficient portfolios which are circled with normal line in the pane. They generate higher returns at certain levels of risks with standard deviations ranging from approximately 10% to 20%. At the almost same level of risks, growth stocks generate inferior returns, which are circled with dashed line. Most PB value stocks produce higher return with higher risk while PB growth stocks generate lower return with lower risk. Table 4 reports the result of Fama-Macbeth (1974) regression. The mean coefficients of BtM and EY across the all years are both positively significant, suggesting that value stocks produce higher returns in a long term investment. Overall, the regression result supports the simulation outcome of Table 3 .
When looking at the result of the individual years, BtM shows more consistency and it is positive with statistical significance in 9 out of 14 years, whereas EY is positively significant in only 7 years. In 2008, 2012 and2013, EY is negatively significant, which means value stocks with high earning yield led to lower returns in the particular three years. 
The Singapore Market
The simulation result for the Singapore market is reported in Table 5 . While value portfolios with low PE and/or PB outperform the market index regardless the length of holding periods, none of the portfolios gets statistically significant returns. This suggests that the higher returns of value stocks come from higher standard deviations of the portfolios. In other words, the higher return than the market is due to taking higher risk. The statistical insignificance implies the higher degree of efficiency of the Singapore market. On the randomly selected dates in this study, the Singapore market did not do well with the average returns falling in the range from -3% to 4%, yet the standard deviation was lower than the portfolios which outperformed the market. Figure 4 and Figure 5 show the 6-month and 18-month returns of the all the portfolios and the market. The difference in the returns between the value stocks and growth stocks becomes more prominent as the holding period gets longer. Hence, value investors are likely to be rewarded for holding stocks for a longer period of time. Some growth stocks that form Group 4 and Group 5 portfolios and negative PE and/or PB portfolios posted negative returns. This connotes that value investing can be a defensive strategy against downside risk. Table 6 reports Fama-Macbeth (1973) regression results. BtM gets positively significant mean coefficient while EY gets negative mean without significance. This indicates that BtM is more reliable value factor in the Singapore market. BtM is positive with significance in 10 out of 14 years. The regression result shows that EY does not possess value premium, which confirms the results of simulation study in Table 5 . The more efficient and developed market characteristics in Singapore may be a cause of the insignificance of EY. The table represents the result of Fama-Macbeth (1973) regression. The dependent variable is annualized 1.5-year stock returns. The independent variables are BtM, book-to-market ratio, and EY, earning yield, which are reciprocal of PB and PE respectively. *,**, *** denote significance at 5%, 1%, and 0.1% respectively Table 7 reports the average returns and standard deviations of the portfolios for the Thai market. The mixed result shows that both value portfolios and growth portfolios generate higher returns than the market with statistical significance. When sorted by PE, the Group 1 portfolio with the lowest PE ratio significantly outperform the market when held for 12 months or longer. Sorting by PB produces the same result, which is the Group 1 portfolios excel with significance for a long term investment. This is different from the two other markets. With the ranking by both PE and PB, the value portfolio are generally superior to the market in terms of the average return. Nevertheless, their outperformance is statistically not significant except for the Group 2 portfolio with 18-month holding period. Figure 6 and Figure 7 exhibits average returns for all the portfolios for 6-month and 18-month investment horizon. The returns of value stocks as well as growth stocks exceed the market return for the both periods. Figure 8 presents risk-return plots of value and growth portfolios in the Thai market. Portfolios circled in dashed line, which are growth portfolios and value portfolios with a short term holding period of 6 months, are less efficient investment because of lower returns given a certain risk. On the other hand, portfolios circled in a normal line, value portfolios with holding period of 12 months or more, generate higher returns with the same degree of risk. Those are clearly more efficient investments. Table 8 shows the result of Fama-Mcbeth (1973) regression for the Thai market. Similar to the other two markets, the mean coefficient of BtM is positive and significant. BtM demonstrates consistency across the each years, with the positively significant coefficients in 12 years out of 14 years. The mean coefficient of EY is also positive with significance. Looking at the individual years, EY is significantly positive in 8 years out of 14 years. The regression result partly verifies the simulation result of Table 7 . However, in the Thai market, both value and growth stocks produce high returns in the simulation, which is not captured in the regression. The table represents the result of Fama-Macbeth (1973) regression. The dependent variable is annualized 1.5-year stock returns. The independent variables are BtM, book-to-market ratio, and EY, earning yield, which are reciprocal of PB and PE respectively. 
4.3.The Thailand Market
The ASEAN Market
The simulation results for the ASEAN market where portfolios are constructed with all the stocks in the three markets is reported in Table 9 . The PE-ranked Group 1 portfolios attain the highest returns for all the holding periods. For PB-ranked portfolios, it is 12 months or longer when the Group 1 portfolios outperform all the other groups. With the ranking by both PE and PB, the Group 1 portfolios beat Group 5 portfolios for all the holding periods, but it does not provide the highest returns among the groups. Figure 9 and Figure 10 exhibit the average returns for the all portfolios for the holding length of 6-month and 18-month. The outperformance of value portfolios become salient as the investment horizon gets longer from 6 months to 18 months. 
CONCLUSION
This research aimed to test value investing in the three markets in the Southeast Asia using simulation study methodology. On the randomly selected dates, stocks are ranked according to PE and PB ratios, simple but popular indicators of value premium, then portfolios are built by the rank. In addition, returns are obtained for different investment lengths to see whether value investors are rewarded for holding stocks for a longer period of time. Advantage of international diversification through the ASEAN Link is also examined.
The results indicate that long-term value investing is an effective investment strategy in the ASEAN markets although the outcome is not the same for the each market. In the Malaysia market, all the portfolios sorted by PE, PB, and both PE and PB post superior performance with statistical significance for the investment horizon with 18 months or longer. In Singapore, value portfolios manage to outperform the growth portfolios but lack statistical significance. The gap in return between value and growth portfolios becomes wider as the holding period gets longer. In the Thai market, both value and growth portfolios interestingly beat the market. The value portfolios attain the statistically significant higher return when the stocks are held for 12 months or longer. The robustness of simulation results is checked by Fama-Mcbeth (1973) regression, which satisfactorily supports the outperformance of values stocks in a long term investment. The portfolios constructed from all the stocks in the three markets all have low standard deviations but not necessarily lower returns, an evident benefit from international diversification. This is a key contribution of this study which should encourage the investors in the region to hold more stocks from other markets besides their home country. Another important finding is that value stocks form more efficient portfolios, which risk-return trade-off is in a more favorable state. On the contrary, it is the growth stocks that constitute inefficient portfolios where taking extra risk is not rewarded with higher return.
Only PE and PB are employed for screening stocks in this research, but future research can be done using variables other than these two, such as market cap, dividend yield or ROE for example. At the time of the writing, only Malaysia, Singapore, and Thailand are integrated in the ASEAN Link, but other markets in the Southeast Asia such as Vietnam and Indonesia, are expected to join the system in the future, and they may add more values in terms of diversification. 
